(zip1), strongly suppressed the defects of zig-1 both in though their functions and specific localization are gravitropism and morphogenesis. The zip1 zig-1 double closely linked. Here, we report that a novel mutation mutant had a wild-type phenotype for both infloresin VTI12 (zip1) was found as a dominant suppressor cence stems and rosette leaves ( Figures 1A, 1C , and of zig-1. The zip1 mutation gave VTI12 the ability to S1) and had a gravitropic response similar to wild-type function as VTI11 by changing both the specificity of and zip1/+ zig/zig plants ( Figures 1E, 1G , and S1F). All SNARE complex formation and its intracellular localof the F 1 generation progeny resulting from a cross of ization. One amino acid substitution drastically althe double mutant line zip1 zig-1 with the zig-1 mutant tered VTI12, allowing it to suppress abnormalities of line had the wild-type phenotype, indicating that zip1 is higher order physiological functions such as gravia dominant suppressor of zig-1 both for morphogenesis tropism and morphology. The zip1 mutation may be ( Figure S2 ) and gravitropism ( Figure 1G ). In gravity sensing cells of higher plants, amyloplasts, which are plastids that accumulate dense starch gran-*Correspondence: mimorita@bs.naist.jp
), indicating that the zip1 mutation was in VTI12. The zip1 single homozygote appears to be the same as wild-type under normal growth conditions (data not shown). VTI11 and VTI12 share a high degree of amino acid sequence similarity ( Figure 2B ), but VTI11 interacted with SYP21/ 22 and SYP5 on the PVC/vacuole, whereas VTI12 formed a complex with SYP4 and SYP6 on the TGN [5] [6] [7] [8] .
The zip1 Mutation Affects the Specificity of SNARE Pairing of VTI12 How does the zip1 mutation in VTI12 suppress the defects of VTI11? Because expression of excess VTI12 protein suppressed the phenotypic defects of zig-1 to some extent [10] , we initially tested whether the zip1 mutation causes an increase of VTI12 protein levels in the zip1 zig-1double mutant. Protein extracts of the inflorescence stems from wild-type, zip1, vti12, zig-1, zip1/+ zig-1/zig-1 and zip1/zip1 zig-1/zig-1 plants were immunoblotted with anti-VTI12 antibody ( Figure 3A) . The amount of VTI12 protein in zig-1 plants ( Figure 3A , lane 4) was higher than in the wild-type Columbia ecotype ( Figure 3A, lane 1) . The increase of VTI12 protein . Confocal-laser scanning microscopic observahad been generated from Arabidopsis suspension cultures as detions of the cultured cells were performed as described [11] . Obserscribed previously [32] . GFP-fused VTI11 cDNA was introduced vations of pVTI11::GFP-VTI11 transgenic plants were performed into zig-1 plants under the control of authentic 1.2 kb VTI11 prowith a Leica DMRE microscope equipped with a Model CSU10 conmoter, which had been used for a complementation test of the zig focal scanner (Yokogawa Electric) and cooled CCD camera (ORCAmutant described previously [15] . ER, Hamamatsu Photonics).
Identification of ZIP1
Supplemental Data The zip1 zig-1 double homozygous mutant was crossed to WassiSupplemental Data include three figures and one table and can be lewskija (Ws) allele zig-3 plants to generate a mapping population.
found with this article online at http://www.current-biology.com/ Genetic analyses of zip1 revealed that the suppressor phenotypes cgi/content/full/15/6/555/DC1/. are due to a single dominant mutation ( Figure S2 ). F2 progeny with the zig phenotype were selected for mapping. We made some cleaved-amplified polymorphic-sequence (CAPS) markers that can For complementation analysis ( Figure S3 and Table S1 ), the 5.2-fully acknowledged.
